Figure S1: Rietveld renement of the crystal structure of γ-SrGeD y based on PND data at dierent times after the preparation and during the in situ experiment. (*) denotes a detector deciency; (+) denotes reections of the sapphire cell. The deuterium occupation at site D4 which terminates the Ge-Ge chains is reduced over time (Tab. S1) and can be repopulated during the in situ experiment. Lower left: Simulation of dierent occupations for the D4 site and comparison of measurements 1 and 2. Reections are labeled regarding Pbnm setting. The (110) reection decreases while (130) increases over time. Correlating this behavior with the simulation underlines the deuterium loss on D4 position which was already estimated for isopointal CaSiD y by Wu et.al . 1 An underoccupation of the tetrahedral voids does not correspond to the intensity changes and can be excluded. Table S1 : Crystal structure data of γ-SrGeD y at dierent times after the preparation and from the in situ PND experiment. For the BER II data set Debye-Waller factors were kept at reasonable values. Measurements 2 and 3 were done on the same sample and instrument. It can be noticed, that in this case Debye-Waller factors are strongly overestimated using the sapphire cell. In contrast the site occupancy factors (SOF) match well between these two experiments, thus, a strong correlation with the SOF can be excluded. This eect can be seen for the whole in situ experiment. Thus, we assume a systematical error from the sapphire cell set up that is compensated by the Debye-Waller factors. Therefore B-values lose their physical meaning and need to be considered cautiously. The SOF values for D1-D3 were equal to full occupation within 1 e.s.u. and therefore they were xed to 1.0. Data are given in non-standard setting Pbnm 
